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57. Abstract: 
Invention Purpose : 

The purpose of invention is to improve fine pattern 
formation of the circuit board. 
Structure : 

Forming a pattern of a nearly rectangular shape and a fine 
pattern pitch by conducting a pattern etching treatment 
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after an electroless copper plating layer being formed in 
the subtractive method of the circuit pattern formation and 
by forming a thick film of an electrolytic copper plating 
over the finely formed pattern. 
Invention Kf f ect : 

Lessening a pattern pitch which highly contributes to 
downsizing or sliming of electric devices 

[Claims] 
[Claim 1] 

The method of manufacturing a circuit board characterized 
in that in the method of forming a circuit pattern on the 
both-sided copper plating layer substrate by a subtractive 
method, there are a step of forming a trough hole, a step 
of forming an electroless copper plating layer inside of 
the through hole, a step of forming a pattern by building a 
plated resist layer on the electroless copper plating layer, 
a step of etching the other area than the circuit patterned 
area based on the pattern shape of the plated resist layer 
and a step of forming an electrolytic copper plating layer 
on the circuit pattern. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Applicability] 

The invention is related with a manufacturing method of a 

circuit board enabling fine pattern formation. 

[0002] 

[Conventional Art] 

Conventionally, there are a subtractive method and an 
additive method in manufacturing a circuit board forming a 
circuit pattern with a through-hole on the both-sided 
copper plating layer substrate. Due to the problem of the 
enough credibility hardly obtained the mass production in 
the additive method, the subtractive method using a dry 
film is widely used in the mass production and the typical 
steps of the subtractive method will be explained in the 
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following drawings . 
[0003] 

Fig. 2 shows each step of panel plating of the subtractive 
method. A is a partial cross sectional view of a copper 
plating substrate and the copper plating layer substrate 1 
comprises a copper plating 3 and 4 with the thickness of 18 
pm being formed on the both sides of a resin substrate 2 . 
B is a step of forming a through-hole and the through-hole 
5 is formed by a hole making machine such as NC. C is a 
step of 

forming an electroless copper plating and the electroless 
copper plating layer 6 with the thickness of 6 pm is formed 
all over the copper plating layer substrate 1 . D is a step 
of forming an electrolytic copper plating and the 
electrolytic copper plating 7 with the thickness of about 
30 pm over the electroless copper plating layer 6. E is a 
step of laminating a dry film (DF) and DF as the plating 
resist is laminated on the both sides of the copper plating 
layer substrate 1 . F is a step of photosensitive 
development and a pattern shape is formed by leaving the DF 
8 in the patterned area and by conducting a photosensitive 
development on the DF 8 with a mask being used. G is an 
etching step and the other area than the circuit patterned 
area are etched by using the pattern shape of the DF 8 to 
manufacture a circuit board 10 with a circuit pattern 9 
being formed. 
[0004] 

Fig. 3 is a partial cross sectional view of a part showing 
the pattern shape and space intervals of the circuit 
pattern 9 in the circuit board 10 shown in Fig. 2 and the 
width of the pattern as 50 pm and the space intervals of 
the pattern as 50 pm formed on the surface of the board 
are set as a standard in the Example. The cross sectional 
shape of the circuit pattern 9 is in a trapezoidal shape 
with a bottom being longer since the copper plating formed 
in the thickness of 40-50 pm comprising the electrolytic 
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copper plating layer 7 is etched from the window of DF 8 as 
shown in the step F of photosensitive development and the 
etching step G. Due to the above, for the erosion caused 
by side etching in the circuit pattern 9 and with the space 
intervals of the surface of the board, that is, space gaps 
made by each circuit pattern 9 being set as 50 um, 140 urn 
of pattern pitch should be the minimum limit of the fine 
patterning as at least 50 um of the pattern width and 90 um 
of the pattern space intervals are necessary as shown in 
the drawings . 
[0005] 

Fig. 4 shows each step of a pattern plating of the 
subtractive method and the same numerals are marked in the 
steps of a panel plating which are the same as those in the 
subtractive method of Fig. 2 and the same explanation will 
not be repeated. From the both- sided copper plating layer 
substrate 1 in the step A to the electroless copper plating 
in the step C is the same as those in Fig. 2 and the 
electrolytic copper plating layer 7a with the thickness of 
5 um is formed in the step H of electrolytic copper plating. 
The next step E of laminating DF is the same as that of Fig. 
2, except for that in the step F' of photosensitive 
development, the negative shape of the circuit pattern 9 is 
formed with leaving DF 8 in other than patterned area on 
the contrary to the step F of the photosensitive 
development of Fig. 2. The step D' of the electrolytic 
copper plating is also different from the step D of the 
electrolytic copper plating of Fig. 2, in that the 
electrolytic copper plating layer 7 is formed only in the 
area of circuit pattern 9 of not being resist by the 
pattern of DF 8. I is a step of peeling off DF and DF 8 is 
eliminated to expose the copper plating area other than the 
patterned area. The etching step G' is different from the 
etching step G of Fig. 2 in that the all surface will be 
etched as there is no resist and that the circuit board 10 
is manufactured with the circuit pattern 9 formed by 
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controlling the time until the thin copper plating layer 
other than the circuit patterned area (a multilayer 
comprising the copper plating 3 and 4, the electroless 
copper plating layer 6 and the electrolytic copper plating 
layer 7a with the thickness of about 23 pm) is to be etched. 
[0006] 

Fig. 5 is the partial cross sectional view of the circuit 
board 10 shown in Pig. 4 and also showing the pattern shape 
and space intervals of the circuit pattern 9 and the width 
of pattern as 50 pm and space intervals of pattern as 50 pm 
are set as a standard which is the same as that of Fig. 3. 
That is, as shown in the step I of peeling off DF and the 
etching step G' , the copper plating with the thickness of 
22 pm comprising the copper plating 3 and 4, the 
electroless copper plating layer 6 and the electrolytic 
copper plating layer 7a will be etched. Therefore, in this 
method compared to the panel plating method shown in the 
above Fig. 2, the thickness of the copper plating to be 
etched becomes one half of that of the case in Fig. 2, and 
the bottom length becomes smaller in the circuit pattern 9, 
but the shape is still trapezoidal. As the result, 50 pm of 
the width of the pattern and 70 pm of the space intervals 
of the pattern will be at least necessary and the minimum 
limit of pattern pitch will be the 120 pm in the pattern 
designing. 
[0007] 

[Problems to be Solved by the Invention] 
As above, in manufacturing the circuit board in the 
subtract! ve method of using DF, the circuit pattern shape 
is trapezoidal with the bottom being longer, the space 
intervals of the pattern becomes larger which makes the 
designing of the fine pattern difficult. The purpose of 
the invention is to propose the manufacturing method of 
circuit board enabling the designing of the fine pattern by 
the subtractive method by using DF which is suitable in the 
mass production. 
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[0008] 

[Means to Solve the Problems and Effects] 

The summary of the invention to achieve the above purpose 
is as following. The method of manufacturing the circuit 
board to form the circuit pattern on the both-sided copper 
plating layer in the subtractive method, characterized in 
that there are a step of forming a through-hole, a step of 
forming the electroless copper plating layer inside of the 
through-hole, a step of forming a pattern shape on the 
electroless copper plating layer by a plating resist film, 
a step of etching other area than the circuit patterned 
area based on the pattern shape of the plating resist film 
and a step of forming an electrolytic copper plating layer 
on the circuit pattern. 

[0009] 

[Example] 

In the following drawings, the invention example will be 
explained in detail. Fig. 1 shows a step of manufacturing 
the circuit pattern in the subtractive method in the 
invention and the same numerals are marked in the same 
steps of those in Fig. 2 and the same explanation will not 
be repeated. From the both-sided copper plating layer 
substrate 1 in the step A to the electroless copper plating 
in the step C is the same as those in Fig. 2 and in the 
step E of laminating DF, DF 8 is directly laminated on the 
electroless copper plating layer 6. In the step F of the 
photosensitive development, the width of DF 8 remaining on 
the patterned area is made narrower than that in Fig. 2 
while the width of the window part of DF 8 is made wider 
than that in Fig. 2. In the etching step G, in order to 
etch a thin copper plating in the thickness of 16 ]im 
comprising the copper plating 3 and the electroless copper 
plating layer 6 from the window of DF 8 which is formed 
slightly wider that the value of the designated pattern, 
the circuit pattern base 11 after being etched is formed in 
the smaller shape than that of the value of designated 



6 



circuit pattern of 50 pi. In the step J of the electrolytic 
copper plating, the circuit board 20 having the circuit 
pattern 13 with the width of 50 pm is manufactured by 
forming the electrolytic copper plating layer 12 on the 
circuit pattern base 11 - 
[0010] 

Fig. 6 is the partial cross sectional view of the circuit 
board 20 shown in Fig. 1 and showing the pattern shape and 
the space intervals of the pattern in the circuit pattern 
13 and 50 pm of the width of the pattern and 50 pm of the 
space intervals of the pattern of the surface of the board 
are set as a standard as the same in Figs . 3 and 5 . As 
explained in the steps F, G and H in Fig. 1, with the 
window shape of DF 8 and by etching of thin copper plating, 
the appropriate size of circuit pattern 11 is formed and 
the electrolytic copper plating layer 12 is formed in the 
appropriate thickness so that the circuit pattern 13 can be 
formed with the width of the pattern as 50 pm, the space 
intervals of the pattern as about 50 pm and the pattern 
pitch as 100 pm, extremely closer to the designated value. 
[0011] 

As above, by making the copper plating to be etched from 
the window of DF 8 as thin as possible, the circuit pattern 
base 11 with the bottom being smaller is formed. The 
circuit pattern 13 is made nearly rectangular by conducting 
the electrolytic copper plating on the circuit pattern base 
11. As the result, the space intervals of the pattern of 
the surface of the board and that of the actual pattern of 
the surface of the board become almost the same, which 
enables designing of fine pattern. 
[0012] 

In the invention example, the case is shown as the copper 
plating 3 and 4 are in the thickness of 18 pm. As above, 
the thinner the copper plating becomes, the higher 
effectiveness of designing of fine pattern can be achieved. 
For example, by using the copper plating in the thickness 
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of 9 pm, the designing of fine pattern with the pattern 
pitch of 80 pm or less, 
[0013] 

[Invention Effect] 

As above, according to the invention, since the method is 
to form the circuit pattern by the electrolytic copper 
plating on the circuit pattern base which is formed by 
pattern etching after the electroless copper plating layer 
being formed as the core of plating inside of the through- 
hole, the fine circuit pattern can be manufactured by the 
subtractive method of using DF, the suitable method in the 
mass production, which was conventionally difficult and 
largely contributes to the downsizing of electric devices 
using circuit boards . 
[Brief Explanation of Drawings] 

[Fig, 1] It shows the steps of manufacturing the circuit 
board in the invention example. 

[Fig. 2] It shows the steps of panel plating in the 
conventional subtractive method. 

[Fig. 3] It shows the pattern shape and the space intervals 
of the circuit pattern 9 in the circuit board 10 as shown 
in Fig . 2 . 

[Fig. 4] It shows the steps of pattern plating in the 
conventional subtractive method. 

[Fig. 5] It shows the partial cross sectional view of the 
circuit board 10 as shown in Fig. 4 and also shows the 
pattern shape and the space internals of the circuit 
pattern 9. 

[Fig. 6] It shows the partial cross sectional view of the 
circuit board 20 as shown in Fig. 1 and also shows the 
pattern shape and the space internals of the circuit 
pattern 13 . 

[Explanation of the Numerals] 

1. The copper plating layer substrate 

3. The copper plating 

5 . Through hole 
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6. Electroless copper plating layer 
8 . Dry Film 

11. Circuit pattern base 

12 . Electroless copper plating layer 

13 . Circuit pattern 
20 . Circuit board 

Patent Applicant: IBIDEN CO., LTD. 

Representative: Hironobu ONDA, Patent Attorney (and one 
other) 
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